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^1-71 1^ 151^ ^1?^^ ^:i2|lolH -n-:^^^!!- 0.1 vfl^l 10 ^iJ-^}^ ^# 

s]^ ri:^> ^ol:£ ^#^^^1 ^^o] ^^g^\7] 

o>o> ^^l^o^ 4:^5]- m ^^^^^S}o\] ol^# ^>^1^. 

1] 




^oiivH, R-^ ^^^^ CI ~ C8^ ^i-^si-^i-^, B] 

^1?^^ CI ~ C8^ Jl, 1-3^ ^^olE^. 



la 
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yln^^o}|*?31 {Nonqueous Electrolyte for Battery} 



la^ Hl^o^l^ «1^^5fl«fl# ^-g-^ ^^1^ ^SflHolJl 



lb ^ Ic^ ^ yl^^5H'3fl# oj-g-fV ^;^1°} :£Al*> asflH 



o o o 



ol^f>l^ Ul^^6rfl<?flo11 ^o]A\ 7-]S^^ S^^hSllol:^ (Phosphate) 

Si^H, i^H^ ^#£-1, ^^t], m ^^mn -2.^=1^ ^ui\^7.\7] 
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7] 9] ji>g^ oijul^l^o^^ zv^ Hj-jl oirq-. oje^sv e]5 2^1-^ ^il>^^^ 

^t,^ ^>S]-## Al-g-e>jz, ^11^^^ It^i ^fls 

<6> e]§ ^eflofl^. e1# #^oii cfl^l-o^ oi-^^> ^o] 

n^^^ Sl#oil i:fl^l-o^ o}^*]- -g-nfl^ 2J-^i^JZ ^^sfl^lJl SiJl. ^^il^^ 

SEI (Solid Electrolyte Interface)^- ^ ^ ^1" Ji , ^efl'^AlZ}^ 

^^^]7} Ji^>L+Jl ^>^^> ^ ^-T-, ^^1 O]^^ l^V^O] A^^lJZ, ^1^+^ 

cHi- *5t> 5^1^. ^s-iM-. ^^11 ^>tfl^Ai^ ^±m^. ^^diT^^ 

^1- o>^^# ^i^l-^ ^J-^ol -2.^5] jz aii^. ol ^^^5^1 ^1^11 
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^1-^ ^J-^ ^J-^o] ^il^>^f>1 Si-^M-, ol-^^l-^l ^>^^i- ^>^> ^l^l-M 

<9> ojif sfl^^^^l tI^I-o^, ^ ^^7fl5g 7-302614:5: . ^^-^7fl^ 

9-50822 J:, ^ 9-106835 J: , ^^^^ ^il 2939469:1: ^o]]^ S]#ol^>^7>l^ ^ 

<10> ^^^1^^^, ^^^711^7-302614:5: ^ ^^^7fl^ 9-50822:5:011 ^nll«fl^oll ^ 7> 

^ ^^1- X ^;^l-^il:£l- oiiq^ (Anisole) -^71 ;^i^;^> sl-t]-^^ 

Al-g-# ^floj-^l-jl SJl^. ol^-l?]- -^^1 ^-1^^> Sl-tJ-^-^ ^>S1-S1-^ Al Of (redox 
shuttle) ^V-g-^l-o^ A>olollA^ ^Wll]-^^^ ^^7]^ 

<ii> *>3g <^S.s.^ll3gg-106835:£^ y>oliiliy, 3-^^^Eli^ ^ ^fi^^ ^ch%^# sl- 

tl-^^Ol IZl-#^ A>Ello^ ^^^OllX-1 ^t>W>-g-# Al^>^>Ol ^^1°^ Vfl«. ^i%># #7M1^ 

<12> ^^-iM- ^^^711^7-3026145: ^ <^ ^^711 ^9-508225:^ ^11?}^ ofl ^ (Ani sol e) ^ 

^#^^1^11^ a-^ei-Tll -JlSl^^^ Alofo^^ 71 ^# ^>^1^>, ^^^y ^^1 >^l-§-^^^ 
vfloll^-l Hl-§-eil y^SlJl, ol^ olefl yJ-^-g-^ol A>ol^ -^.^oll o>cg^>^ o]^]- 
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<i3> 1^^^ ^i^#?> 7]^^ ^^^1-^ ^^s. ^ '^'^^ ^^1-2] 

<i^^# «J-^l^>o^ ^^1^^ m ^iyl-g-2l-# ol# ^ sx^ ^^l-§- yl^^^fl 

<i6> ^ ^ ^^^^ -n-^l-S-^fl ^ ol^cH^ ^;^l-g- Ul^^sflofloll oio^ 



ISO — 1 I o i:^ ~l O M 
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<20> ^oIlvH, ^^^^ CI - C8°] ^i-^s]-^!-^ ul^l 

Sl-s] Bf^^ CI ~ C8-el ^^Sl-^^^ol JZ , n-^ 1-3-2] ^^ojul. 

<21> ^ i^^ollAl ^1?^^ Jill ojH (Phosphate) ^7]-^^ ^ -Xlgflojloll 

0.1 Lfl-X] 10 ^^%, y>^^^Ml^ 1-5 ^^%oli:+. ^ ^^oIl^H ^]^^ S. 

:^iSi\o]^ ^^^9] ^7\^o] 0.1 T^l^il-olT^ i^>^o11Xl S]:£^>^ ^#^^1 °} 

o] ^7l-^ol io§^%# ^5l]-^>C:let:£ ^#^^1 o>^-yol Xl-g-^oll Ult^l^l-o] #7m^ 
vfloi ^o] 

#3.^H^>sl-^ (LiCo02) , S]#u]^-<4sl-^ (LiNi02) ^1 #^^^^>2l-^ (LiMn204) 

^o] A>-g-5lJZ Si^lT^V, -^^tflollx^ Sl#ol^ tfl^^ol ^Sl.^>Eflo11 oiol 
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<23> i^>^OllAl Al-g-7l-^^> Ul^^sfl'^fl^l °-7l-§-T]fl^^ OllW^?>iLilol:E ^ ^ 

^^Sfl?>:iLilolJE ^ Y"^^^^^ (Cyclic carbonate), 

T^Ti11^?>:iLilolH, i^oil^?>^LilolH, T:^H^€?l-:a.LilolH, 

<^lW^3ll^?l-:a.LilolH. o11^^^^?l-:iUilolH ?l-:a.LilolH 5]^ t]-^ (Linear 

carbonate). ^i] o] H , ^1 W o>^^l ^1 H , oil W o>^^l ^il H , W oM^l tfl o] ^ . 

^^1 -n-^l-g-^fl (^1^1^. li^^>i=^^l^, ^^>i^oil^, ^> oil ^ Till ^ , ^>L>^1^H^€)1- 

^. ol-^flH^>^^. H^iil^^nll^ ^ H^3il^>L>o11^ ^^^^ ^^^^tl 

>ytflsl °.7l-a.T]]j $^^yl^ ^ T-^sll^l-T^l ^> ^^^1 ^il*>Sl7^1 o]- 

M^l-D^, sl# ^^1-g- ul^^eflofl ^ii^xjo^ ^tl-ui# Ttl-^tq-. 

<25> ^^°\ yj^^BTll^flofl ^^vsl^ B^^^o^^^ LiPFe. LiC104, 
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LiAsFg, LiBF4. LiN (C2F5SO3) 2 ^^^^ ^^^^t] -Ij^^^ ZL o] 

M y>^^^Ml 0.8 ~ 2 M i^^oitii. "^^y} o.b m T2]nyo] 

^ ^oflo-floi ^o]-^ o^^^ ^tw^^ ^^o] ;^iei-^jz, 2 M# 

^7]^n^ ^l^^^ol fe^l ^^^1, ^#^^1 ^>^^ol -T-^^i-i^. 



<28> 

<29> o11^ai?>il,ilol:E (EC) , o11^T]fl^?>^uilol:E (EMC) . i:qoll^?>^uilol:E (DEC) 1- 1:1:1°] 

^^^tl- -§-^11 oil -g-^^ LiPF6# IM -§-5flAl?l ^# 71^- ^eil<?fl^^ ^>JZ, oje^ 
7]^- ^ofl^floll Bfl^ ^jS^sj ^-haHojE -^:£^^l(n=l, R=CH3)# 1 ^^j-^l-o] 

^\o] ZV^ 423048 ^^11- ^il^^l-^. A>-g-^l-^J7. 
^sl-yl^dS^igi^;^! CPVDF)# Al-g-^>^i:q-. LiCo02l- A>-§-^l-^JZ 
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^il^ PVDF# Al-§-^>^^D^ o>^^lW^#^# >^>-§-^l-Si^. 

^il^^ ^^1^ l.OC-rate lOV *3^>f^ 3 ^^1- ^Pl S l^ll M"^!^ 

<30> ^A]oj] 2 

<3l> o11^ai7>^uilolH (EC) , o11^T]11^?>:ili|lol^ (EMC) . T:^oll^7>:iu|lol^ (DEC) 1- 1:1:1^ 

^t]"?> -§-^11 oil -g-^^^H LiPF6# IM -g-eflA]?] -^Bflofloll Hl]^ ^1?]:^ ^ 

:^2llolH -n-:^^^! (n=l, R=CH3)# 3^^% ^ 7>^> ^# Ail5l^>Jl^ ^Ajo^l IZIf ^^^Ml 
^Ajei-o^ 3^ ^o] ^>o^ ^^1^ *5^>o1 a 

^iJfl- e>7l S loll ^P]] 

<32> ^Ajoj] 3 

<33> o11^ai7>^uilolH (EC) , o11^T]fl^?>:iuilol^ (EMC) , T:^oll^7>:iLilol^ (DEC) 1- 1:1:1^ 

-g-^flcHl -g-^^^H LiPFel- IM -g-sfl^l^ ^efl<>floll H]]^ 7]^^ 

:i2llolH (n=l, R=CH3)# 5 ^ 7l-^> ^# All^^j-JZ^ ^^1^1 1^ ^^^> 

7\] ^Al^l-o^ ^^1-1- ^^^>J1, ZL^ ^o] ^\o^ ^^1-21 ^3^}^ 

<34> ^ A] Oj] 4 

<35> o11^ai7>^u|lolH (EC) , o11^T]fl^7>:^uilol^ (EMC) , i:^oll^7>:iLilol^ (DEC) 1- 1:1:1^ 

^t]^?> -g-^flcHl -g-^^^H LiPFel- IM -g-sfl^l^ ^efl<>floll H]]^ ^1?^^ ^ 
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:ii^lol:^ (n=2, R=CH3)# 1 ^7\^ ^# ^ilVj^j-JZ^ ^Ajo!] 112} =-^^> 

Til ^Ajel-O^ ^^11- n^^^l-Ji, 3-2} ^^1-^ 

<36> ^A]oj] 5 

<37> o11^ai7>^uilolH (EC) , o11^T]11^?>:ili|lol^ (EMC) . T:^oll^7>:iu|lol^ (DEC) 1- 1:1:1^ 

-§-^flo11 -g-^^-^H LiPFgl- IM -§-511^1^ 7]^ ^t}\o^o\] ^]%^ 
:^2llolH (n=2, R=CH3)# 3 ^ 7>^> ^# AilS]^l-JZ^ ^^]^] 1^ ^^^> 

711 ^^1^1-^ 3^ ^ol ^l-f^ ^ — ^ ^^1^ 

<38> ^Ajoll 6 

<39> o11^ai7>^uilolH (EC) , o11^T]fl^?>:iuilol^ (EMC) , T:^oll^7>:iLilol^ (DEC) 1- 1:1:1^ 

-g-^flcHl -g-^^^H LiPFel- IM -g-sfl^l^ ^efl<>floii H]]^ 7]^^ 

:i2llolH (n=2, R=CH3)# 5 ^ 7l-^> ^# All^^j-JZ^ ^^1^1 1^ ^^^> 

7\] ^Al^l-o^ ^^1-1- ^^^>J1, ZL^ ^o] ^\o^ ^7]°] ^3^}^ 

<40> Bl^Ojl 
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:a.LilolH (EMC) , i:^ofl^7l-:iUilolH (DEC) # 1:1:1^ U]^^ ^t]"?> ^^^] -g-^^^H 
LiPFgl- IM -g-5flAl?l ^ofl'^^1# ol-g-^>o^ ^il^^l-JZ ^ol ^>c^ 

<42> 1] 





^-^d^^l (mAh) 






IC-rate 


Al 0^1 1 


723.8 


646.4 


89.3 


Ol Al- cH ^ 

^ 1 O HA 1=1 


Al 0^1 2 


720.9 


640.2 


88.8 


ol Al- cH ^ 

^ 1 O HA. 1=1 


-Al 0^1 3 


716.5 


629.8 


87.9 


ol Al- cH ^ 

^ 1 O HA. 1=1 


Al 0^1 4 


722.8 


646.9 


89.5 


ol AV cH ^ 

^ 1 O HA 1=1 


Al Oil 5 


721 . 1 


642.5 


89. 1 


ol Al- cH ^ 

^ 1 O HA 1=1 


Al Oil 6 


720.3 


636.0 


88.3 


Ol Al- ^ 

^ 1 O HA 1=1 


y] TP 01] 


725. 1 


651 . 1 


89.8 





<43> ^o>Tg 

<44> ^7] y^7.]2] #«J-^ ^^oll^^ 0.2C-rate^ ^^^/^^^^^^ 4.2V7?\ 

^1 -§-^# -g-^^^ ^>S!J1, 0.2C-rate°l ^^^^ SVT?}^] 

^ol-^^>S# -§-^# S^^^J-^ -g-^^^ ^>Sl^. 

<45> * lC-rate lOV Jl-#? 1 : i^h^^ (Ful ly-charged state) IC-rate-Sl 

(Constant current)^ 10V7?>^1 #^^1-Ji lOV ^ ^ ^ ^T" (Constant Voltage) 

^J-^loll Si^ # ^ Sil^. 
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<46> la^ yljiioil^ ^^l-§- wl^^*fl'^5i# ^^1^ aeflH^ 

^^1^ 1!}%^ «lia^> ^o]!^. ^ ^^^^ «1^^5fl'yi# ^-g-^> 

^^1 (:£ lb ^ ic)^ ^^oiiA] ui^o^ic^ la)^ yln^^5fl«]i# ^-g-t> ^^1 

oil ujofl o>^>^oi o-^^i-uq-. ^ 2^ ^ ^^^ofl o^*> ul^^eflo-fl# ^-g-t> 

^^1^ Uli^O^l^ yl^^srflofl^ ^-g-^> ^-^1^ ^l-Ol^ aSflH^ 

^<^]^ ^^]o\] B]^}o] ^^1°] ^^ol 
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1] 

°1 ^1?^^ S:i2llolH 0.1 vfl^l 10 SlJ^>^ ^# ^^^^ ^1- 

[ S]-^>^ 1] 




^7] ^oWA\ ^ ^^^^ CI ~ c8-e] ^i-^si-^i-^, u] 

1^^^ CI ~ C8^ 1-3^ ^^ojE^. 
2] 

ol:^ (PC) . T:qT]ii^?>:iuiioi:E (DMc) .i:^oii^7i-:ii,iloi:E qec) .oii^Tiii^?>:iuiioi:E (emc) . 

3] 

^il l%>o11 oio^^^^ A>7l LiPFe, LiBF4, LiC104_ LiN (C2F5SO3) 2 , 

LiN (C2F5S02)2. LiN (CF3SO2) 2^ ^^^^ ^^^^t] 1# 2 o] a> 
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o ^ 



0.8 - 2 M91 ^ 



oTI 



4] 



O 



. ^ ^5fl'"-51# ^^l^^H. ^5fl<531^^ ^11 1*]-^ Ul^^5fl«]1 



^1 o 

O -. — ■ 
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Ic] 




2] 

700 



65D 




500 



430 



400 



10 



IS 



20 



25 



20 



55 
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